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Abstract

Some short notes on the presence of the genus Bacillus (Insecta, Phasmatodea, Bacillidae) in the Italian peninsula and

particularly in Sicily. The present paper recounts the vicissitudes that led to the discovery of new taxa in the 1980s;

provides an outline of their distribution, with notes on the relationships between the different species and a further

account of their reproduction modes. Finally, excursions to the Iblean region (south-eastern Sicily) and Marettimo

Island (Egadi Archipelago) are described, and future trips and study projects are suggested.

Key words

Bacillus, Sicily, Iblean region, Amphigonic, Hybrid, Parthenogenesis, Hybridogenesis, Gynogenesis, Androgenesis,

Species, Endemic, Extinction, Rearing, Biodiversity.

Introduction

Up to the 1960s, only one amphigonic (sexually reproducing) population of Bacillus rossius

(Rossi, 1788) in the Italian peninsula was recorded in the literature (Montalenti & Fratini,

1959) and was located in Campania. Italian researchers subsequently noted some further

findings in Liguria and Tuscany (Marina di Pisa), where both amphigonic and parthenogenetic

populations were living. With regard to B. rossius, some authors noted various sub-species

defined on electrophoretic and ootaxonomic bases; two of these are recorded in Italy (see

Figure 1). B. rossius rossius is located along the Tirrenic coasts (the coastlines of Liguria,

Tuscany, Sardinia, Campania and Lazio), and in a small area at the river Po delta, while B,

rossius redtenbacheri lives along the entire length of the Adriatic and Ionic basins and at the

tip of the Italian peninsula (Calabria, Apulia, Basilicata), including Sicily, the Eolie Islands

and a small area in southern Sardinia (see Figure 2 for a view of the Italian Districts).

Recently described taxa in Sicily

Prior to 1980 only 5. rossius and Clonopsis gallica (Charpentier, 1825) were known from

Italy and there was a considerable amount of confusion among dealers and breeders of

insects. When the efforts of researchers concentrated on southern Italy (and in particular on

Sicily) in search of bisexual stocks of B. rossius, they soon found themselves confronted with

some new species of stick insects. Within a short time period, in the Iblean region of south-

eastern Sicily, Bacillus grandii (Nascetti & Bullini, 1982), Bacillus whitei (Nascetti & Bullini,

1982) and Bacillus lynceorum (Bullini, Nascetti & Bianchi Bullini, 1984) were described.

Holotypes of new Sicilian stick insects are kept at Natural History Museum "Giacomo

Doria", Genoa, Italy. The first species immediately aroused interest because it was bisexual,

in the same manner as B. rossius. The others two species were hybrids and the interest of

the researchers was stimulated by their reproductive mechanisms, because it was clear they

were genetically free from the progenitor taxa (species which have originated the hybrids)

.

Parthenogenesis, the embryonal development in the egg without the participation of the

male, was first noted in Bacillus as far back as the beginning of the 1930s, thanks to

observations made by a group of French researchers that included Cappe de Baillon, de

Vichet and Favrelle (Benazzi, 1946). These authors carried out a series of experiments by

crossing females of B. rossius, which in France is a parthenogenetic species only because

males are very rare (de Vichet, 1944), with males of the same species collected from the

Algerian coasts in bisexual populations (Favrelle & de Vichet, 1937). So-called "geographic

parthenogenesis" was presumed to take place in regions with cold climates. Later, this

assumption was contradicted by the discovery of parthenogenetic populations in areas, such

as the Iblean region, where the climate would seem to favour amphigonic populations. From
the 1960s onwards, the Italian zoologists and cytogenetists Mario Benazzi (initially) and
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Figure 1. Distribution of Bacillus rossius rossius (vertically hatched) and B. r.

redtenbacheri (horizontally hatched) along Italian coasts. After Tinti,

Mantovani & Scali (1992: 187).

Valerio Scali (currently) have completed a series of very interesting studies on the Italian and

Sicilian taxa. Their works have filled a real gap in the field of evolutionistic biology (that

branch of biology concerned with the evolution of species). They have arrived at some very

important and unexpected conclusions with respect to the "ecological niches" of some species

and the complex genetic relationships of others.

B. grandii, apart from inhabiting the Iblean region, is also found in western Sicily and

in the Egadi Archipelago, with two different sub-species situated along the coast near Trapani

and in the islands of Levanzo and Marettimo: 5. grandii benazzii and B. grandii maretimi.

In the light of these discoveries, the range of the species was further extended. It is the

Scab’s opinion (1991) that this fact opens up the possibility that B, grandii could be the

"ancestor" of the holo-Mediterranean (i.e. of the entire Mediterranean basin) forms of the

genus Bacillus, as was believed until some years ago. This "theoretical taxon" (certainly

grandiiA\k.€) must be located more towards the west of the Mediterranean basin or it may
even be extinct.

B. grandii grandii, the Iblean sub-species, is a restricted endemic and through a series
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Figure 2. Districts of Italy.

of attendant circumstances is itself at risk of extinction. It is located in just a few habitats

near Palazzolo Acreide, Canicattini Bagni and Floridia, in the province of Syracuse. Each

of these habitats of B. grandii grandii harbours only a small number of specimens and the

human presence represents a continuous threat, especially considering the local custom of

burning or drastically trimming hedges, the only refuge for phasmids. The second major

aspect creating the risk of extinction in B. grandii grandii is the incessant competition with
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the sympatric (two or more species which live together) B. whitei with which it mates

regularly, as confirmed by Scali, Mantovani and Tinti (1991: 104). This fact causes a

substantial waste of the insects’ reproductive potential, only partly balanced by the sex ratio

in favour of males.

B. whitei, a hybrid of B. rossius redtenbacheri and B. grandii grandii, has lately been

the subject of some interesting smdies that have thrown light on its genetic characteristics.

Such characteristics mean that B. whitei is a taxon that is unique in the whole of the animal

kingdom. By means of a series of crosses with the three sub-species of B. grandii,

researchers have found the contemporaneous presence of parthenogenesis, hybridogenesis and

gynogenesis, and have also reported occasional cases of androgenesis (Scali, Mantovani &

Figure 3. Reproduction modes in the genus Bacillus', after Tinti in Veroli (1995: 26).
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Tinti, 1991) (see Table 1 and Figure 3 for a general scheme of reproduction modes in the

genus Bacillus).

This is the first practical confirmation of the evolutionistic theory put forward by some

authors on hybridogenetic organisms. For this reason, this representative of Iblean fauna

takes on enormous importance, as it testifies to the genuine possibility that an amphigonic

organism, evolved to the hybridogenetic stage, might select parthenogenesis as a further

adaptation. This is also important because, for the first time, hybridogenesis is being

considered as a vital genetic-evolutionistic adaptation. This could have highly interesting

reverberations for other animal classes and call for renewed discussion of the very idea of

"species" (Veroli, 1995).

B. lynceorum, the longest species in the genus, is the triploid rossius-atticus-grandii,

probably a cross between B. grandii grandii and a diploid FI hybrid B. atticus x B. rossius

redtenbacheri which (unusually) produced fertile eggs (Brock, 1991: 20; Manaresi et al.,

1992).

In the 1980s, together with the discovery of new Sicilian taxa, some further locations

in Italy for Bacillus atticus Brunner von Wattenwyl, 1882 were discovered, which was

previously only recorded from Attic, Epirus and Peloponnese (in Greece) according to

Nascetti and Bullini (1982), La Greca (1984, 1996a), Agostini and Scali (1989) and on the

Dalmatian coasts (Muller, 1957). During the Pleistocene era (La Greca, 1996a), this taxon

arrived in the Iblean region by crossing what is now Apulia and Calabria and spread

throughout the whole of Sicily. In fact, the micro-plate of African origin that formed the

Iblean region, during the Pliocene era, was again separated from the north of Sicily (see

Figure 4). B. atticus on the Italian coasts displays a genetic differentiation from its

counterpart in Greece and in the Dalmatian area. In 1982, the researchers Nascetti and

Bullini named the Italian population as new sub-species B. atticus caprai. Strangely, this

subspecies is not cited in Failla et al. (1994).

1

Species Mode of reproduction

Bacillus rossius amphigony (*), parthenogenesis (**)

Bacillus atticus parthenogenesis

Bacillus grandii (***) amphigony

Bacillus whitei parthenogenesis, hybridogenesis, gynogenesis androgenesis

Bacillus lynceorum parthenogenesis

Bacillus rossius-grandii grandii hybridogenesis, androgenesis

Bacillus rossius-grandii benazzii hybridogenesis, androgenesis, gynogenesis

Table 1. Reproduction modes in the Italian representatives of the genus Bacillus.

(*) Central and southern Italy; (**) Central and northern Italy; (***) All three

subspecies of the taxon.

Of additional interest were the fmdings of specimens of the natural hybrid Bacillus

atticus-rossius, along the coast near Alimini, in Apulia. However, these insects are

completely sterile. Again, with respect to the Sicilian phasmids, it is doubtful whether the two

inter-species hybrids B. rossius- grandii grandii of the Iblean region and B. rossius- grandii

Phasmid Studies. 6(1): 5



benazzii of north-west Sicily should really be considered species in every respect. In

accordance with the interpretation given in the recent "Checklist delle specie della fauna

italiana" (Failla etal, 1994: 19-20) - probably the most authoritative reference among those

cited - authors are inclined to assign the status of species, at least temporarily (these hybrids

are in course of study), although these populations seem to be unable to maintain themselves

without continuous crosses with the progenitor taxa. In fact in zoology a species is the basic

unit: an individual entity of a population, the members of which show the same chromosome

complement; they are able to reproduce themselves, giving origin to fertile progeny; such

progeny must be able to maintain themselves. (See Figure 5 for a general view of the

Sicilian taxa’s distribution).

Figure 4. What is now Italy, as it was in the Pliocene era; after Blanc in La Greca

(1996a: 24).

Notes on two preliminary excursions to Sicily - October 1996

In October 1996, in collaboration with the Ente Fauna Siciliana, some adult specimens of B.

whitei (see Figure 6) were found, at night, near Isola Coco, alongside the old Syracuse-

Vizzini-Ragusa railway, on some bramble plants (Rubus spp.). The plants were in the

undergrowth, near the river Anapo. Although very common in the Iblean region, B. whitei
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had never been recorded as inhabiting this area. The only record in the scientific literature

for the Anapo Valley seems to have been in Bullini and Nascetti (1987), but this is for the

genus Clonopsis. Some specimens of B. whitei, collected for study, are at present being kept

in captivity at room temperature and under natural photoperiod. Attempts are being made

to understand its capacities for adaptation and longevity in captivity. With respect to

foodplants for rearing, Scali (1991: 403) suggests that a mixed diet of bramble and lentisk

could be the best solution for B. grandii. Other specimens of B. whitei were collected in a

bramble-bush in the suburbs of Palazzolo Acreide (province of Syracuse). During a further

excursion along the road between Canicattini Bagni (province of Syracuse) and the cross-road

for Palazzolo Acreide, some specimens of B. lynceorum were collected. This species is easily

recognizable thanks to its remarkable size (up to 105mm in length), the clear granulation of

its meso and metathorax, its stocky cerci and the typical notch at the distal end of its

subgenital plate. B, lynceorum is also exclusively endemic to the Iblean region.

Figure 5. Distribution of Bacillus spp. in Sicily; after Montovani & Scali, as modified

by La Grece (1996a: 32).

The trip to the Iblean region came to an end in western Sicily along the Trapani coast,

between the localities of San Vito Lo Capo and Scopello where B. grandii benazzii were

noted and in Marettimo (Egadi Islands) where B. grandii maretimi (see Figure 7), is found.

During an excursion in Marettimo several green nymphs (at first and second instar) of B.

grandii maretimi were found on lentisk. These two sub-species, in fact, feed only on lentisk

(Pistacia lentiscus Linnaeus), in contrast with B. grandii grandii of the Iblean mountains

which feeds principally on bramble (Rubus spp.) or plants of Rosa spp.

Studies and prospects

With regard to the Iblean region (see figure 8), the author plans for 1997 foresee a more

detailed study along the Anapo and Cassibile rivers in search for new habitats of B. whitei,
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Figure 6. Female Bacillus whitei on bramble.
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B, lynceorum and the hybrid B. rossius-grandii grandii. It is very difficult to recognize this

hybrid because it is morphologically similar to Bacillus whitei (Failla et al.
,

1994: 22). This

taxon, doubted by some authors, is different from B. whitei in being hybridogenetic as

opposed to parthenogenetic. Consequently, while B. whitei is completely free of males of B.

grandii grandii for purposes of reproduction, B, rossius-grandii grandii requires continuous

crosses with "progenitors".

Figure 7. Bacillus grandii maretimi, three nymphs on lentisk.

A second - and no less important - purpose concerns the conservation of the taxon B.

grandii grandii. As previously stated, this species is in serious risk of extinction. Wemay
assume that the best method of conservation for the taxon is the protection of its environment:

hedges of bramble bushes. Unfortunately, the extensive use of fire in order to remove

unwanted hedges in the Iblean territory is a cause of death for this insect. If these natural

barriers were to be destroyed manually, the insect would at least have the possibility of

escape during the night.

Phasmid Studies, 6 ( 1 ): 9



Simone Bemi

The hedge problem has already been discussed in relation to interventions aimed at

protecting natural environments, with WWFItaly playing a major role. During the early

1990s, several thousand shrubs of Prunus, Myrtus, Rubus, Cistus, Pyrus, Crataegus, Rosa,

Pistacia, Erica and other characteristic plants of the Mediterranean environment, were planted

across Italy. Thus, efforts are being made to revive at least a part of a territory that has been

sorely impoverished in earlier decades (Francescato, 1989).

Figure 8. The Iblean area of Sicily.

Biodiversity in a natural environment is the result of a long developmental process. The

most precious aspect of the resources in a natural environment is provided by the endemic

species, that is, by the living creamres geographically localized and currently at risk of
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extinction. It should be remembered that an incidental loss of these species would be an

incalculable loss for science and utterly irredeemable (La Greca, 1993, 1996b). The situation

in Marettimo is more stable, in contrast with the Iblean region; B. grandii maretimi is present

in a large numbers and there are currently no obstacles to its survival.

Acknowledgements

I amgrateful to Lorenzo Aiello for drawing figures 1 and 3-7. Thanks to: Giovanni Aliotti,

Phil Bragg, Paul Brock, Marcello La Greca, Carmelo Milluzzo, Leonardo Parisi, Roberto

Poggi, Bruno and Franco Ragonese, Ivor Rowan, Paolino Uccello; for support and valuable

suggestions.

References

(*) The bibliographic notes prefixed by an asterisk denote works not examined by the author;

they have been cited by other authors.

Agostini, N. & Scali, V. (1989) Segnalazione di nuove stazioni italiane di Bacillus atticus Brunner, 1882: Isole

Tremiti, Gargano e Sicilia. Bollettino Societa entomologica italiana, Genova, 121(1): 10-12.

Benazzi, M. (1946) Qualche osservazione sul fasmide Clonopsis gallica Charp. Atti della Sezione Agraria, Siena.

Reale Accademia dei Fisiocritici, 10: 20-25.

Brock, P.D. (1991) Stick insects of Britain, Europe and the Mediterranean. Fitzgerald Publishing, London.

(*)Bullini, L. & Nascetti, G. (1987) Genetic and taxonomic smdies on the genus Clonopsis with the description of

a new species (Phasmatodea, Bacillidae), Bollettino Istituto Entomologia Umversitd, Bologna, 4: 325-353 [cited in

Brock, 1991].

Failla, M.C., La Greca, M., Lombardo, F., Messina, A., Scali, V., Stefani, R., & Vigna Taglianti, A, (1994)

Blattaria, Mantodea, Isoptera, Orthoptera, Phasmatodea, Dermaptera, Embioptera. In\ Minelli, A., Ruffo, S. & La

Posta, S. (eds) Checklist delle specie della fauna italiana, 37. Bologna, Calderini.

(*)Favrelle, M. & Vichet, G. de (1937) Resultats de la fecondations, par un male d’Algerie, de femelles

parth6nog6n6tiques ffangaises du Bacillus rossii (Phasmidae). Compte Rendu Academie des Sciences, 204: 1899-1900

[cited in Benazzi, 1946, and in others].

Francescato, G. (1989) Facciamo siepe contro I’avanzata dei veleni. Natura Oggi, 7(1): 54-61.

(*)La Greca, M. (1984) L’origine della fauna italiana. Le Scienze, 187: 66-79 [cited in Agostini & Scali, 1989].

La Greca, M. (1991) Le molte facce della Politica Ecologica Italiana e la tutela degli ambienti naturali. Natura e

Montagna, 38(1-2).

La Greca, M. (1993) I problem! della conservazione della fauna e la politica gestionale degli ambienti naturali. Atti

e Memorie delVEnte Fauna Siciliana, 1: 35-42.

La Greca, M. (1996a) Origine della fauna iblea. In: Ragonese Bruno (ed) La fauna degli iblei, atti del convegno su

la fauna degli iblei, 13-14 maggio 1995, Syracuse, Ente Fauna Siciliana.

La Greca, M. (1996b) Gli endemismi: un prezioso bene naturale e culturale da tutelare. Grifone, 5: 1-2.

(*)Manaresi, S., Marescalchi, O. & Scali, V, (1992) The chromosome complement of the hybrid Bacillus whitei

complex (Insecta, Phasmatodea). The paleo- and neo- standard karyotypes - The repatterned cytotypes. Cytologia,

57: 101-109, 111-119 [cited in Veroli, 1995].

(*)Montalenti, G. & Fratini, L. (1959) Observations on the spermatogenesis of Bacillus rossius (Phasmoidea), XV
International Congress of Zoology Proceedings, London, 749-750 [cited in Scali, 1964, 1970].

(•)MuUer, G. (1957) Faunisticka istrazivanja sjeverodalmatinskih otoka Dugi otok i Kornati (1925-1927).

Orthopteroidea, Coleoptera i Formicidae - Jugol. Akad. Znanosti i Umjemosti, Odjel prirodne nauke. Acta Biologia,

1: 187-218 [cited in Agostini & Scali, 1989].

(*)Nascetti, G. & Bullini, L. (1982) A new phasmid from Italy: Bacillus atticus caprai (n. subsp.) (Cheleutoptera,

Bacillidae). Fragmenta Entomologica. 16: 143-159 [cited in Agostini & Scali, 1989].

(*)Nascetti, G. & Bullini, L. (1983) Differenziamento genetico e speciazione in fasmidi dei generi Bacillus e

Clonopsis (Cheleutoptera, Bacillidae). Atti XII Congresso Nazionale Italiano di Entomologia, 2: 215-223 [cited in

Agostini & Scali, 1989].

Scali, V. (1964) Modalita riproduttive della popolazione di Bacillus rossius (Rossi) dei dintorni di Pisa. Rendiconti

Scienze fisiche, matematiche e naturali, Accademia dei Lincei, 36; 311-314.

Scali, V. (1968) Biologia riproduttiva del Bacillus rossius (Rossi) nei dintorni di Pisa con particolare riferimento

all’influenza del fotoperiodo. Atti Societa Toscana di Scienze Naturali, 75: 108-139.

Phasmid Studies, 6(1): 11



Simone Bemi

Scali, V. (1970) Obligatory parthenogenesis in the stick insect Bacillus rossius (Rossi). Rendiconti Scienze fisiche,

matematiche e naturali, Accademia dei Lincei, 49: 307-314.

Scali, V. (1991) Un nuovo insetto stecco (Phasmatodea) della Sicilia: Bacillus grandii benazzii (n. subsp.). Frustula

entomologica, 12: 397-408.

Scali, V., Mantovani, B. & Tinti, F. (1991) Primi dati sull’ibridogenesi, androgenesi e ginogenesi di Bacillus whitei

Nascetti & Bullini (Insecta Phasmatodea). Frustula entomologica, 12: 103-108.

Tinti, F., Mantovani, B. & Scali, V. (1992) Caratterizzazione allozimatica di popolazioni di Bacillus rossius

deiritalia centro-meridionale e della Sicilia. Bollettino Societa Entomologica Italiana, 123(3): 184-194.

Veroli, R. (1995) Gli insetti stecco, un caso emblematico della tassonomia. La ricerca di Valerio Scali e dei suoi

collaboratori, L’Aquila-Roma, Japadre.

(*)Vichet, G. de (1944) D6couverte dans le sud de la France d’une station de miles de Bacillus rossii Fabr. Bulletin

Societe Linn.

,

13: 92-94 [cited in Scali, 1968].

Phasmid Studies, 6(1): 12


